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Abstract 

Self-tracking technology is widely used in the field of digi- 
tal health to track physiological data of the body to predict 
physiological processes. More and more women are using 
self-tracking devices for health-related management, such 
as menstrual management, pregnancy management, or gy- 
necological disease prevention, to better understand their 
health status. However, in digital health tracking applications 
that consider gender in advance, there are still generalized 
and objective value presuppositions based on the male body, 
resulting in some data content that does not truly reflect 
the changing physical experience of women. To address this 
problem, we use value sensitive design (VSD), a method that 
emphasizes the integration of ethical values into the design 
process, and feminism, a theory that helps reveal the gen- 
dered power structure of things and aims to construct a dis- 
course system of gender equality. The two combine to form 
a framework that promotes reflection on existing gendered 
tracking application devices. They also improve the match 
between women's physical experiences and quantitative 
data. Finally, we illustrate this approach with a case study of a 
period-tracking app called Meet You, revealing important val- 
ue needs for those with irregular periods and demonstrating 
insights that are conducive to reflection and design. 
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Introduction 

We have entered a digital society, and digital technologies are 
transforming the economy and society, especially in the area 
of women’s health. Self-tracking technology has become 
dominant in the field of digital health, with health-tracking 
apps and devices dominating women’s health management 
markets. According to Research and Markets, the global 
women's health App market is expected to reach $9.42 bil- 
lion in 2028. The market is expected to grow at a compound 
annual growth rate of 21.896 between 2021 and 2028. This 
huge market size reflects the importance women attach to 
their health in their daily lives. These tracking apps quantify a 
woman's physiological data into visual data that they use to 
learn about her body and health. However, this kind of digital 
health tracking of women implies the generalization of the 


male body and the value presupposition of female stereo- 
types. This paper tries to put forward some countermeasures 
to solve these problems in order to better promote the appli- 
cation of female body data. 


Methods: Feminist value sensitive design 


Value sensitive design and feminism 

With the rapid development of the digital field, value-sensi- 
tive design (VSD) has become an effective method for solv- 
ing the ethical problems of user autonomy, unbiasedness, 
privacy, and trust in technology (de Reuver et al, 2020; Mok 
& Hyysalo, 2018; Strikwerda et al., 2022). VSD is based on a 
methodology of conceptual, empirical, and technical tripar- 
tite investigation, which can conceptualize these problems 
and develop new design solutions. The core points include 
identifying the value of stakeholders and possibly solving the 
value tension (Friedman et al., 2018). This helps to identify the 
fundamental values held by underserved user groups, assess 
whether these values are supported in the design, identify 
and end negative impacts on society, and allow stakeholders 
to reflect and discuss them (Popa et al., 2021). The logic of its 
application is to assume that many technology-related prob- 
lems are due to the lack of participation in certain values in 
the design, and we need to examine these values in order to 
properly use them in design (Donia & Shaw, 2021). 


However, because VSD is descriptive rather than normative, 
it has often been criticized for lacking a normative basis 
(Costanza-Chock, 2020; Mander-Huits, 2011). VSD requires 
designers to intentionally encode values in the designed sys- 
tem, but it doesn't propose any specific value set at all. This 
means that in VSD, to a large extent, it depends on well-mean- 
ing professional designers to integrate value into the design 
through moral imagination. This is one way to explain why 
the ethical issue of gender bias persists in health-tracking 
products designed for specific gender groups. In view of this 
problem, some scholars have put forward a wealth of opin- 
ions. Borning and Muller (2012) suggest that VSD highlight 
the voices of researchers and designers because their per- 
spectives and positions can provide a more authoritative and 
impartial survey tool to address the question of the value. It is 
also suggested to learn its research methods from feminism, 
which has the common goal of promoting social justice and 
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social moral values with VSD. Feminism opposes generalized 
narration and design, focusing on marginalization, which can 
provide a more comprehensive perspective on value issues 
(Bardzell, 2010; Bardzell & Churchill, 2011). Friedman et al. 
(2019, 2021) proposed that the use of ethical theory can pro- 
vide a more transparent and systematic way to distinguish 
between true ethical values and pure stakeholder preferenc- 
es so as not to fall into unconstrained value risk. In some spe- 
cific fields, such as medical health (van Wynsberghe, 20183), 
war (Cummings, 2006), and politics (Borning et al., 2005), 
well-established ethical theories have been drawn upon to 
regulate technical design. However, VSD's exploration of gen- 
derization in the health field has been limited. Therefore, in 
response to gender bias in women’s health tracking, we not 
only need to be sensitive to the role of values in the design 
process but also need to prioritize and legitimize certain val- 
ues as principled judgments for specific situations. Feminism 
is a social and political movement aimed at eliminating gen- 
der discrimination and ending the oppression of women (Del- 
mar, 2018). As the theory and practice of questioning gender 
oppression, the feminist perspective is an effective theoret- 
ical approach for reflecting on design issues. Feminist ethics 
is an ethical theory aimed at women’s liberation that is crit- 
icized and constructed from a feminist perspective (Jaggar, 
2013). It constructs an ethical theory that emphasizes equal- 
ity between men and women and criticizes the ethical theory 
and moral practice that demeans and discriminates against 
women. Based on the ontological and epistemological inter- 
pretation of feminist ethics (Concepcion & Eflin, 2009), and 
the description of the characteristics of mid-level ethical 
theories that emphasize principle and constraint (Jacobs & 
Huldtgren, 2021), We try to take feminist ethics as a norma- 
tive ethical theory to constrain VSD in order to solve the prob- 
lem of inequality in the field of gender. Feminist ethics reveal 
the existing design of gendered power structures, emphasis 
on emotional care, respect difference, relationship reciproc- 
ity, and equal participation (Benhabib, 1992; Burton & Dunn, 
1996; Gilligan & Attanucci, 1988; Wicks et al., 1994). It can 
provide the basis of proof and argument for ethical claims 
and considerations of equality and inclusiveness. 


The feminist VSD discussed in this research is a methodolo- 
gy combining feminist values on the basis of the VSD meth- 
od. It emphasizes the role of women’s experience, which 
can avoid the problem of being influenced by dualism for a 
long time and unintentionally embedding the values related 
to male generalization. Therefore, in the gendered design of 
gender-specific products, spaces, or experiences, to avoid 
the gendered design easily falling into traditional gender ste- 
reotypes and assumptions, the constraints of feminist moral 
principles on various abstract values obtained from the in- 
vestigation will help guide the correct direction of values. 


Feminist VSD process 

Based on the above discussion of VSD and feminism, the 
specific design process of feminist VSD will be described in 
detail in this summary (see Figure 1). Based on the summary 
of the existing VSD method process, we add the values held 
by feminism in the field of ethics to be constrained and ex- 
tend the VSD the tripartite methodology including conceptu- 
al, empirical, and technical investigations to the whole design 
process, encouraging the iterative use of a variety of investi- 


gation methods in the design process so that specific values 
can be fully explored, verified, and realized. 
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Figure 1. Feminist VSD process 


The first stage of discovery begins with a value, technology, or 
usage context, explores the problems existing in a particular 
context, and conducts an in-depth study of the status quo 
through an analysis of the characteristics of stakeholders, the 
current status of the product, and the attitude of stakehold- 
ers toward the product to find the demands of stakeholders. 
Specifically, the analysis includes the following elements: 
identifying direct and indirect stakeholders and the poten- 
tial impact of their interaction with technology (Czeskis et 
al., 2010; Yoo, 2017) and mapping harm and benefit to corre- 
sponding values. These element analyses can be completed 
by any of the three surveys. The second stage is the definition 
of value, which is divided into two steps. The first step con- 
ceptualizes the identified values, resulting in a list of values 
determined by the stakeholder communities themselves. For 
the value acquired in the design context, we need to rely on 
the philosophical literature to provide a standard definition of 
the specific value to guide the empirical evaluation. When the 
key values are defined, the second step is to balance the val- 
ue tension. When the key values are defined, we need to ex- 
amine the potential conflicts or tensions that exist between 
them. Through the integration of solutions proposed by pre- 
vious researchers to generate value tension (Flanagan et al., 
2008; Poel, 2021; van Wynsberghe, 2013), we think value 
tension can be solved from the following two directions: (1) 
compromise and (2) transcend and dissolve. The focus of this 
study is to take the values of feminism as a specific position 
by means of compromise to deal with the problem of gender 
bias still existing in gendered design, emphasizing the atten- 
tion paid to marginalized groups who are often ignored. Value 
transformation in the third stage refers to the activities that 
embody or express these values in system design and con- 
vert the value concepts in the second step into correspond- 
ing design specifications involving specified design features 
(Poel, 2013). Specifically, it is to transform ideas, intentions, 
and concepts into material forms through design activities, 
thus exerting good design values. “Good design values” are 
design decisions that are aligned with the needs, preferenc- 
es, and values of users and that result in positive outcomes 
for individuals, society, and the environment. In contrast to 
traditional functional goals, good design values also meet 
the functional requirements of a given system. The trans- 
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formation step should be as specific as possible so that the 
essence of the value is correctly explained. The fourth stage 
is prototype design. It builds physical prototypes of related 
technologies based on the design specifications and require- 
ments of the previous step to demonstrate value in techni- 
cal artifacts. After transferring technologies from the design 
environment to the field test, design decisions that may be- 
come difficult to control and even implicate other values can 
be recalled in the design environment for examination and 
modification (Umbrello & Van de Poel, 2021). The fifth stage 
is value verification. This step is not only to determine that a 
particular value has been successfully realized in the proto- 
type but also that its realization does not interfere with other 
design goals. In general, prototype testing requires technical 
feasibility testing of designed artifacts, which must consider 
their influence on stakeholder behavior, society, and values in 
the design (Umbrello & Van de Poel, 2021). Value verification 
activities are an essential part of the iterative feedback loop, 
in which implementations are tested using various methods 
to determine whether they meet the designer's intentions. 


Investigation activities are not carried out in a fixed order 
(Watkins et al., 2013). For example, the “discovery of value” 
step occurs early in a design project, but it may continue as 
the design process progresses to the end of the product. 
Even when technologies initially meet the requirements of 
value-based design, they can evolve in unexpected ways and 
have undesirable effects. They may not achieve their intend- 
ed value or may have unforeseen side effects (van de Poel, 
2021). The addition, removal, and change of additional value 
design features that need to be considered lead to new val- 
ue options, and the design goes through an iterative phase of 
transformation and validation. 


Application of feminist VSD: Ethical evaluation 

of the menstrual-tracking app 

This chapter will illustrate the application of the feminist VSD 
method through a period-tracking application. By familiariz- 
ing ourselves with the research topic and the initial survey, we 
arrived at an initial list of direct and indirect stakeholders. We 
then narrowed it down to a small group of stakeholders in- 
volved in the research activities, taking into account resource 
constraints. In this study, we give priority to the under-rep- 
resented stakeholder groups, namely irregular menstrual 
groups, to gain a wider understanding of marginalized or hid- 
den stakeholders. 


Value-oriented semi-structured interviews 

Based on the value-oriented design method of VSD and fem- 
inist ethical values, this study conducted semi-structured 
interviews with users with irregular periods and paid atten- 
tion to and determined their statements on the usage status 
and vision of the period-tracking application as the collected 
textual data. We chose Meet You, a period-tracking app and 
the most downloaded app for women’s health management 
in China, as the technical equipment for the ethical evalua- 
tion of this study. We post recruitment information on social 
software and forums, and qualified interviewees conduct 
online interviews in the form of one-on-one interviews. The 
interviews lasted about 30 minutes and were recorded and 
transcribed. The interviews began with closed-ended ques- 
tions to determine information about demographic charac- 


teristics, physical conditions, and the use of period-tracking 
apps. The interviews focused on what they valued during pe- 
riod tracking to capture their preferences and values. Each 
interviewer took an average of 30 minutes to complete. The 
participants who finish the interview will be given a nice gift 
as a thank you for completing the interview. All interviewees 
used pseudonyms to protect their privacy. 


We finally interviewed 18 interviewees, all of whom confirmed 
that they had been treated for irregular menstruation before 
the interview, and had used the Meet You app. The specific de- 
mographic characteristics of participants are shown in Table 1. 


Table 1. Descriptive statistical results of the samples 


Attributes Category Population(n = 18) Proportion(%) 
Age 18-22 2 11.1% 
23-30 13 72.2% 
31-40 2 11.19% 
41-50 1 5.6% 
51 and up (0) (0) 
Menstrual occasionally 4 22.2% 
condition irregular 12 66.7% 
Often irregular 2 11.1% 
Never regular 
Frequency of Record monthly 6 33.3% 
menstrual appli- Occasional 7 38.9% 
cation record 5 27.8% 
Once recorded 
monthly, 
not now 
Years of self- OsY<6 6 33.3% 
tracking (Y) months 6 33.3% 
6 months <Y <1 3 16.7% 
1<Y<2 2 11.19% 
2<Y<3 1 5.6% 
Y23 


Data coding and analysis 

In the early stages, we collected and integrated literature and 
legislative policies on the important value of health digital 
tracking. This paper focuses on validating and supplement- 
ing values through empirical investigation to conceptual- 
ize values that are important to users with irregular periods. 
We encoded the text data obtained from the value-oriented 
semi-structured interview in the previous step; the encoding 
method was based on the value coding method used by Dad- 
gar and Joshi (2015, 2018) to explore the important values of 
patients with chronic diseases. The philosophical interpre- 
tation of value categories came from a list of human values 
with ethical significance provided by Friedman et al. (2013) 
and other references discussing values (Andel et al., 2015). 
Philosophical interpretation can help us identify, evaluate, 
and prioritize these values. 


After coding the value of the stakeholder description text, we 
then analyzed and defined the benefits and risks that a pe- 
riod-tracking application provides to potential stakeholders 
through the revealed values to assess the values that are im- 
portant to users of a period-tracking application. 
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Table 2. Value-coding examples of interview texts 


Value state- 
ment—what users 
consider impor- 
tant when using a 
menstrual app 


Revealed value 


Value category 


Value included 
(or not included) 
in the current 
menstrual appli- 
cation design 


Table 3. Implied value of the period-tracking application and its benefits and risks 


“| simply type in 
my menstrual 
cycle every 
month, and I can 
easily see my 
physiological 
changes over 
time...” 


Simply record 
the menstrual 
cycle 


Accessibility: 
Ease of access 
to and use of 
equipment 


Accessibility 

is achieved by 
allowing free 
use by different 
groups, imple- 
menting simple 
operations, 

and providing 
easy-to-under- 
stand text and 
images 


“| have a bad 
memory and I 
need the app 
to record data 
for me, which 
makes me feel 
safe..." 


Monitoring 
one's health 
with tools 


Health: Refers to 
maintaining or 
improving peop- 
le's physical and 
mental health 
and happiness 


Health value 

is achieved by 
people actively 
recording their 
periods, contri- 
buting to their 
physical health 


“| was on long- 
term estrogen 
medication, but 
| had doubts 
about the accu- 
racy of the data 
when it wasn't 


Data can accu- 
rately reflect 
their situation 


Reliability: 
Refers to the 
expectation 
of equipment 
performance 


The application 
presets the 
composition 
of body data as 
not affected by 
other factors 

in advance, re- 


documented...” sulting in some 
people's poor 
expectations 
"When I see Seek people Trust: Refers to The app provi- 
people in the with the same the interacti- des acommu- 
app community experience ons between nity networking 
who are going people and their function that 
through the experiences allows people 
same thing as of expressing who have gone 
me, it makes kindness and through the 
me feel like I'm vulnerability to same experien- 
not an anomaly, each other ce to exchange 
and it makes experiences and 
me comment relieve anxiety 
below that I'm 
going through 
the same bad 
situation...” 
“| have poly- Information Feedback: In- Because the 
cystic ovary data feedback fluence, impro- technology is 
syndrome and veorstrengthen not designed to 
the application the behavior of support irregu- 
prediction has the object by lar menstrual 
never been ac- transmitting groups, it does 
curate or given information not provide 
feedback, and I related to the additional care 
don't think this object and feedback, 
software is right leaving such 
for me..." groups with no 
incentive to 
use it 
"| input a lot of Control and Autonomy: Privacy Settings 
data about my keep your priva- Refers to the in apps are ina- 
body, and I am cy secret degree towhich dequate, making 


afraid that my 
privacy will be 
leaked out...” 


a person can 
live according to 
his wishes 


it difficult for 
users to control 
where their data 
goes 


Value Subcategory Benefit Risk 
Health Health Track, record,and Privacy may be 
predict periods compromised 
Health Continue to mo- Relying too much 
nitor menstrual on quantitative 
changes data is prone to 
health anxiety 
Trust Trust Provide a plat- Sensitive personal 
orm for sharing content may be 
personal privacy disclosed 
experiences 
Trust Provide a window Deceptive marke- 
to inquire and buy ting may occur 
medicine 
Autonomy Autonomy Data content set There are limited 
in the application recording items 
can be input to choose from 
Autonomy There is not en- 
ough transparen- 
cy in how data is 
obtained, stored, 
and used 
freedom from Users with People with irre- 
bias menstrual periods gular menstruati- 
can record their on may be limited 
periods once a in recording 
month menstrual periods 
Privacy Users can turn Private infor- 
privacy settings mation may be 
on and off inde- abused without 
pendently consent 
Feedback Feedback Provide visual There may be 
charts and errors in the 
analysis reports information, and 
of menstrual the content of 
conditions analysis is not 
targeted 
Feedback Provide a wealth The content quali- 
of health infor- ty is uneven 
mation 
Feedback Information Reminders may 
reminder not be timely. 
Accessibility Accessibility Open the mobile Persons with disa- 
app and you can bilities may be 
use it difficult to use 
Usability Usability Respond to user Advertising may 
queries ancl appear 
provide useful 
resources 
Usability The navigation 
system is intuitive 
in design and pro- 
vicles easy-to- 
understand icons 
and characters 
Usability Provide a simple 
operation process 
Reliability Accuracy Predict the Can't be comple- 
coming time of tely accurate 
menstruation 
Technical The algorithm An algorithm mo- 
is scientific and del for irregular 
effective menstruation 
is difficult to 
establish 
Technical Mobile devices The system may 


compatible with 
different opera- 
ting systems 


flash back 
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Survey results and discussion 


Correlation insight 

Based on the previous questionnaire survey on women’s 
menstruation, it was found that more than half of them had 
irregular menstruation cycles, and the score of this group on 
the application of menstrual tracking was lower than that of 
the group with regular menstruation. Therefore, this study 
focuses on underserved people with irregular periods in the 
application of period tracking. Through the above investiga- 
tion, we learned that most of the women in the interviews 
suffered from common gynecological diseases, such as pol- 
ycystic ovary syndrome and menopause menstrual disorder, 
and some of them had long-term irregular menstrual peri- 
ods for unknown reasons. These groups are different from 
the general group with regular menstruation. Their phys- 
ical data on menstruation are generally unstable, and there 
is a certain gap between them and the feedback results of 
menstrual-tracking applications. Through the analysis of the 
above survey data, we can gain the following insights into the 
correlation between women’s physical experiences of men- 
struation and the data content. First, menstrual physical data 
are strongly influenced by life experiences. Through the sur- 
vey, we found that people think that the most likely causes 
of menstrual health problems are diet and rest habits, men- 
tal pressure, physical weakness, and other factors that are 
greatly affected by the outside world. In fact, the proportion 
of menstrual health problems caused by their own diseases 
is very small. Therefore, period data also have implications for 
our daily habits and various physical experiences. Second, the 
lack of data content feedback will lead to women being prone 
to health anxiety. While the use of such period-tracking apps 
has enhanced and expanded people's physical sensory abil- 
ities and made it easy for them to clearly view health infor- 
mation, in the discussion, 7 people said that the lack of posi- 
tive feedback has led to their frustration with the experience, 
which reveals why more people are intermittent users and 
some even give up. Preset objective data make people with 
irregular periods prone to health anxiety, which leads them 
to record more and reflect less on their physical conditions. 
Finally, the visual content of the interface deviates from the 
description of a real menstrual physical experience. When 
it comes to period-tracking apps that focus on health man- 
agement, there’s no avoiding medical expertise or covering 
up professional descriptions of the menstrual body. However, 
the survey found that users reported that images and text in 
the app reflected gender stereotypes. 


Value tension and value verification 

By analyzing the benefits and risks of the above values, we 
find the existing value tension. The most significant source 
of value tension is the complex relationship between people 


with irregular periods and service providers of period-tracking 
apps. Service providers chose relatively homogenous groups 
in the user research stage, ignoring the needs of groups with 
irregular menstruation who pay more attention to personal- 
ized body data management, which ultimately leads to the 
poor user experience of this special group. In view of the 
value tension generated in the process of investigation, we 
take a feminist stance and balance the value tension in the 
form of a seminar. During the workshop, we will also discuss 
solutions for period tracking applications to determine de- 
sign specifications and requirements, including building a 
product information architecture suitable for the menstrual 
irregular population and identifying technologies to support 
these value needs. In the prototype design, we will refine the 
existing period-tracking application in detail to maximize the 
identified benefits and minimize the anticipated risks. Final- 
ly, to verify whether the matching between menstrual body 
experience and data content is improved, we will ask users 
to use the prototype test and, through user interviews and 
questionnaires, ask them to rate the embedded value, and 
then compare whether all advantages in the previous investi- 
gation are covered and whether the risks are reduced; this is 
to test whether the new design meets people's value appeal. 


Reconstruct the design framework 

of period-tracking technology 

Feminist VSD can incorporate equal, inclusive, personal- 
ized, and diversified viewpoints into the design framework, 
breaking the previous presupposition that “regular” is equal 
to “normal” menstrual body so as to build a menstrual cycle- 
tracking technology applicable to a wide range of menstrual 
groups. In this study, this approach helped us reveal the values 
that were important to the use of digital tracking technology 
for menstrual irregularity. We found that such menstruators 
use period-tracking apps to monitor menstrual changes and 
manage health problems. However, period-tracking apps may 
cause health anxiety for groups with irregular menstruation 
through pre-preset objective data, and the lack of positive 
feedback leads to disappointment among these groups re- 
garding usage experience. Currently, such menstrual tracking 
applications cannot well meet the value demands of health, 
trust, feedback, autonomy, reliability, and accessibility that 
groups with irregular menstruation value, resulting in insuf- 
ficient service for such groups. We recommend the estab- 
lishment of multiple criteria for measuring menstrual health, 
with special attention to the impact of the life experience of 
such menses on their physical health, as well as the impor- 
tance of feedback on their physical changes to help them pay 
attention to their physical health. This focus on data tailored 
to an individual's body could lead to a future of more inclusive 
body-tracking tools for women. 
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